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Abstract—The grafting of methacrylonitrile(MAN) onto Kevlar 49 filament surface was
carried out by anionic polymerization using sodium methylsulfinylcarbanion formed from
sodium hydride and dimethyl sulfoxide(DMSO). The effects of reaction conditions on the
grafting percentage(GP) and on the tensile strength of the fiber were investgated. GP ma-
rktedly increased with increasing metalation time, and NaH concentration, polymerization
temperature and time. The tensile strength of fiber decrased with increasing metalation time,
and NaH concentration, polymerization temperature and time. The optimum conditions to
imcrease over 40% of GP with below 10% reduction rate of tensile strength of fiber : NaH
concentration ; 30.6 mmol/£/0.59 Kevlar, metalation time : 10min, polymerization tempera-
ture : 50T, polymerization time : 20 sec, monomer concentration : 1.12mol/£/0.59 Kevlar.
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Fig. 1. IR spectra of the original Kevlar
fiber(a) and grafted-Kevlar fiber(b).
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Table 1. Effect of reaction conditions on the Grafting grafting Percentage

Sample Metalation condition Polymerization condition GP
Designation NaH conc. Time Temp. Time Monomer conc. (%)
(mmol/1/0.5g Kevlar)  (min) © (sec) (mol/1/0.5g Kevlar)
M, 30.6 10 50 20 0.56 42.1
M, 30.6 20 50 20 0.56 65.5
M, 306 30 59 20 0.56 67.8
N, 55 10 50 20 0.56 9.4
N, 14.7 10 50 20 0.56 145
N; 306 10 50 20 0.56 421
N, 444 1 50 20 0.56 48.1
N; 58.9 10 50 20 0.56 50.6
T, 306 10 30 20 0.56 16.2
Ts 30.6 10 50 20 0.56 42.1
T, 30.6 10 70 20 0.56 46.0
tio 30.6 10 50 1 0.56 28.5
tao 30.6 10 50 10 0.56 34.6
ta 306 10 50 20 0.56 421
tyo 30.6 10 50 30 0.56 471
tso 30.6 10 50 40 0.56 49.9
m, 30.6 10 50 20 0.28 20.3
m, 30.6 10 50 20 0.56 42.1
mg 30.6 10 50 20 112 51.7
m, 30.6 10 50 20 2.24 54.8
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Fig. 2. Effect of graftion percentage on
metalation time. . )
(NaH conc. : 30.6 mmol/£/0.5g Ke- Fig. 3. Relationship between graftion per
vlar, MAN conc. : 1.12 mol/£/0.5g centage and NaH concentration.

Kevlar, polym. temp. : 50C polym. (Meta.lati(o)n time - I.Omi‘_" polym
time © 20sec) temp - 50C, polym. time . 20sec)

NaH Conc. (mmol/l/Kevlar 0.5g)
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Fig. 4. Effect of graftion percentage on po-
lymerization and temperatures and
time.
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Fig. 5. Effect of grafting percentage on
monomer concentration.
(Metalation time : 10min, NaH co-
nc. : 30.6mmol/¢/0.5g Kevlar polym.
temp. : 50C, polym. time : 20sec)
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Fig. 6. Stress-strain curves for metalation
time.
(NaH conec.
lar, polym.
time : 20sec)
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Fig. 7. Stress-strain curves for NaH conce-
rtrations.
(Metalation time : 10min, monomer
conc. : 0.56mol/2/0.5g Kevlar, po-
lym. temp. : 50C, polym. time : 20
sec)
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Fig. 8. Stress-strain curves for polymeriza-
tion temperatures.
(NaH conc. : 30.6mmol/£/0.5g Kev-
lar, monomer conc. . 0.56mol/2/0.5g
Kevlar, polym. time : 20sec)
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Fig. 9. Stress-strain curves for polymerixa-
tion times.
(NaH conc. : 30.6mmol/£/0.5g kev-
lar, monomer conc. : 0.56mol/¢/05g
Kevlar, polym. temp. : 50C)
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Fig. 10. Scanning electron micrographs (S
EM) of Kevlar Fibers.
((a) : original Kevlar fiber, (b):
metalated-Kevlar fiber, and (c):
Kevlar-g-polymethacrylonitrile)

FA) e MANSY Graft S33o) &3 A+ 49

B vlsted AR AFADL Zol7} v A
2 4 9 (o J8t=ZEH Kevlar 489 I
He BAI Ao HYd ZveadzlE
Yol aFZEFHN SHHA dv AL E
A

to

]

4. 484 E
Kevlar 49 49 ZH
NaHZ w83z §, &
gzUEdS aztxEANZ A$, NaH 5%, 9
g3} A7 B s R, %J%E 2 SR
g2 2 ey HFo A5 nAE 4¥¢E

ZANEHY vhed e ZES IUth
Hgdl Al7te) FUhe) whel OBZESS T
7etg o}, KeviarAd ¢ 'tr': A7t =254 9o
e AL B & IAY = NaH =71 F
NEFE AT ELO] %7}’5}93-9-‘4, 30.6
mmol/£/05g Kevlar ¢]%2] F=dMds 2 F
7bgol olF fusigon IZEE HFY
ZE =3 A3 doixth adzZE FFL
HeElZ2d2UEZ S ¥kt ghg-o] doikt
o 3 Azt Mg 2B ZEL S Aol 20
ol RHE AA YA &udh T 2=7
7hgtell wah 2R Ego] FrhebAN AR
ZE7t ZAade AL Hojud FEEETL
70T A$ole AT By A s HEW

o]
ol

< DMSO&9 WolA
Aol FEA HE=
AR R

(od

o P fo r

v §4%

itk 10% LHQ% d5 AstE do7m 40%
Az I8zZELS de HFHY ugxAL
NaH =& 30.6mm01/2/o.5g Kevlar, ®l&3A1 2}
108, 934 F% 1.12mol/£/05g Kevlar, T3
% 50T, 28A7 2022 A & 5 UUuTh

o g4

1. J. H. Greenwood and P. G. Rose, || Mater.
Sci, 9, 1809(1974).

2. B. F. Blumentritt, B. T. Vu, and S. L. Cooper,
Polym. Eng Sci, 14, 633(1974).

3. B. F. Blumentritt, B. T. Vu, and S. L. Cooper,
Polym. Eng. Sci, 15, 428(1974).

J. of Kor. Soc. of Dyers and Finishers, Vol. 7, No.1(1995. 3) / 49



50 Bed - 353

4 D. B. Eagles, B. F. Blumentritt, and S. L.
Cooper, J. Appl. Polym. Sci, 20. 435(1975).

5. M. Kotama and Y. Furuhashi, Sen-1 Gak
kaishi, 34, T-72(1978).

6. L. S. Penn, F. A. Bystry, and H. J. Marchionni,
Polym. Commun., 4(1), 26(1983).

7. Dupont List of Technical Papers, E-646271.

8. ATEL, #BAAE 50—184234.

9. Y. Wy, and G. C. Tesoro, J. Appl. Polym. Sci,
31, 1041(1986).

50 / BEGpEMTEGE $78 $19(199%5. 3)

- HA

10

11

12

13

14

(=

g . Pz

. M. Takayanagi, T. Kajivama, and T. Ka-
tayose, J. Appl. Polym. Sci, 27, 3903(1982).

. M. Takayanagi and T. Katayose, . Polym.
Sci, Chem. Ed. 19, 1133(1981).

. M. Takayanagi and T. Katayose, J. Polym.
Sci, Chem. Ed. 21, 31(1983).

. M. Takayanagi and K. Goto, J. Appl. Polym.
Sci., 29, 2057(1984).

. M. Takayanagi, S. Ueta, W. Y. Lei and K.
Koga, Polym. J, 19, No.5, 467(1987).



